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CLAIMS 



[Claim(s)] 

[Claim 1]A silver alloy for optical recording disk reflection films which uses Ag as the 
main ingredients and is characterized by the remainder consisting of inevitable impurities 
including Cr, Zr, La, Ce, Eu, Ca, Sr, Ba, Ru, nickel, and at least one sort of alloying 
elements chosen from a group which consists of W 0.001 to 0.1% of the weight 
[Claim 2]The silver alloy for optical recording disk reflection films according to claim 1 
by which at least one sort of 2nd alloying elements chosen from a group which consists 
of Zn, Mg, Au, and Pd being included 0.1 to 5% of the weight in addition to said alloying 
element 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the silver alloy used as a reflection film 

of various optical recording disks. 

[0002] 

[Description of the Prior Art] As a medium which records computer information, video 
information, or music information, various optical recording disks (henceforth an optical 
disc), such as CD, CD-R, CD-RW, DVD, DVD-RW, DVD-RAM, MOD, and MD, are 
used. 

[0003]As for these optical discs, the thin film which uses as a substrate a transparent disk 
[ like polycarbonate ] made firom a plastic whose all are although structures differ, 
respectively, and has various functions, such as a reflection film and a protective film, on 
it is formed in layers by the method. 

[0004]The reflection film of this optical disc has fimctions, such as missing the heat 
resulting fi*om a laser beam with the function to reflect the laser beam used for reading 
and writing of record. 

It is used for any optical disc of the method. 

As construction material of this reflection film, aluminum, Au, Ag, or these alloys are 
mainly used. 

[0O0S]These reflection films are formed of the usual sputtering process etc. using the 

target which consists of alimiinum, Au, Ag, or these alloys, 

[0006] 

[Problem(s) to be Solved by the Invention]In recent years, the storage density of an 
optical disc follows on improving, and the demand of a thermally conductive high 
reflection film is increasing. However, about the reflection film of aluminum, it is clear 
from the point that thermal conductivity is low that demand characteristics cannot be 
satisfied. Although the reflection film of Au has a possibility that the demand 
characteristics about high heat conductivity can be satisfied, since the price is 



dramatically high, it is difficult to use for a commercial optical disc. 
[0007]On the other hand, about the reflection film of Ag, although thermal conductivity 
is satisfied, it has the problem of degradation of the characteristic by rewriting of data, 
the storage under a high-humidity/temperature environment, etc, being large, and being 
hard to secure the reliability of data. For this reason, the reflection film with which it is 
thoroughly satisfied of thermally conductive demand characteristics simultaneously is not 
obtained, securing the reliability of data. 

[0008]Securing the reliability of high data in view of this conventional situation, this 
invention has high thermal conductivity simultaneously, and an object of this invention is 
to provide the silver alloy for reflection films suitable as an object for optical discs 
corresponding to high recording density. 
[0009] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a silver 
alloy for reflection films of an optical recording disk which this invention provides, Ag is 
used as the main ingredients and the remainder consists of inevitable impurities, 
including Cr, Zr, La, Ce, Eu, Ca, Sr, Ba, Ru, nickel, and at least one sort of alloying 
elements chosen fi-om a group which consists of W 0.001 to 0,1% of the weight. 
[0010]In addition to said alloying element, in a silver alloy for optical recording disk 
reflection films of above-mentioned this invention, at least one sort of 2nd alloying 
elements chosen fi'om a group which consists of Zn, Mg, Au, and Pd can be included 0.1 
to 5% of the weight. 
[0011] 

[Embodiment of the Invention]As a result of examining various causes that the reflection 
film of the optical disc which consists of conventional pure Ag is inferior in the reliability 
of data, this invention persons checked that big-and-rough-izing of a crystal grain or 
membranous corrosion had the main causes, and found out that the alloying by addition 
of various elements was effective as the measure. 

[0012]That is, in the silver alloy for reflection films of the optical disc of this invention, 
Cr, Zr, La, Ce, Eu, Ca, Sr, Ba, Ru, nickel, and at least one sort of alloying elements 
chosen fi^om W are included 0.001 to 0.1% of the weight to Ag which is the main 
ingredients. By raising the heat resistance of a silver alloy, these alloying elements serve 
to suppress big and rough-ization of the crystal grain in a reflection film, and can obtain 
high reflectance now stably by the minuteness making of a crystal grain simultaneously. 
By including these alloying elements, minuteness making also of the crystal grain 
diameter of a target is carried out, and the effect that a sputtering rate is equalized is also 
acquired. 

[0013]It is because the corrosion resistance of an alloy will fall and the characteristic 
degradation of the disk by rewriting etc. will occur, if having made the addition of these 
elements into 0.001 to 0.1 % of the weight in total has too low concentration at less than 
0.001 % of the weight, and sufficient addition effect is not acquired but it exceeds 0.1 % 
of the weight conversely. Also when these alloying elements are added combining two or 
more sorts, it is possible to attain the desired characteristic, but the addition effect that the 
direction which generally crawls and adds a gap or one sort independently is obtained 
becomes large. 

[0014]In addition to the 1st above-mentioned alloying element, at least one sort of 2nd 
alloying elements chosen from the group which consists of Zn, Mg, Au, and Pd can be 



included 0.1 to 5% of the weight as the 2nd gestalt in the silver alloy for reflection films 
of the optical disc of this invention^ In the case of an optical disc provided with the 
protective film which has the effect of raising corrosion resistance and contains especially 
ZnS, these 2nd alloying elements are effective. 

[0015]It is because having made the addition of these 2nd alloying elements into OJ to 5 
% of tfie weight has too low concentration at less than 0.1 % of the weighty and its effect 
of corrosion-resistant improvement is not enough, and the thermal conductivity of an 
alloy falls and it becomes impossible to correspond to high recording density-ization of 
an optical disc, when it exceeds 5 % of the weight conversely, 
[0016]This invention can specify the presentation of the Ag alloy which constitutes a 
reflection film, and can be similarly specified about the presentation of the sputtering 
target used for formation of a reflection film. 

[0017]The reflection film of the reflector whose high reflectance is [ that the corrosion 
resistance else / for optical discs / is required ] required for the reflection film of this 
invention, The use of the reflection film for lights, the reflection film for signs, the 
reflection film for reflectors, etc.. Or heat dissipation nature is also applicable also to a 
use like reflection films, such as a liquid crystal display (LCD) which becomes important, 
a plasma display (PDP), and an electro MINESSENSU (EL) display, and also the use of 
various wiring materials with required electrical resistivity being small, etc. 
[0018] 

[Example]Ag, Cr, Zr which have 99.9 to 99,999% of purity as a raw material. The target 
of each sample was produced using the lump or powder of La, Ce, Eu, Ca, Sr, Ba, Ru, 
nickel, W, Zn, Mg, Au, and Pd with powder-metallurgy processing using the dissolution 
casting process or hotpress using a vacuum melting furnace. The presentation of the 
target in each obtained sample is shown in the following table 1. 
[0019] 
[Table 1] 
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[0020]The 3000-A-thick thin film for characterization was formed on the glass substrate 
with magnetron sputtering method using each of these targets. It checked by the chemical 
analysis that the presentation of the formed thin film was almost equivalent to the used 
target presentation. 

[0021]Reflectance, thermal conductivity, and crystal grain stability were evaluated using 
Ae obtained thin film. That is, about thermal conductivity, since it was difficult to 
measure the thermal conductivity of a thin film directly, it asked by calculating using a 
Widemann-Franz rule fix)m the electrical resistance measured by the direct-current 4 
terminal method, and the result was shown in the following table 2. With the 
spectrophotometer, measurement of reflectance was performed at the wavelength 400 and 
650 or 780 nm, and showed the result in Table 3. 
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Table 2] 




mm 




I 


AR:9a999Zr0.001 


299.30 


2 


A«99.999C0O.OO1 


296.26 


8 


A«99.997Ca0.003 


295.24 


4 


Afl99.999RuO.001 


294.98 


5 


As99.999ScO.001 


296.95 


6 


Aii99.999BaO.001 


297.07 


7 


Ae99.979Cr0.021 


294.08 


8 


Afl99.992U0.008 


201.54 


9 


Afl99.929Eht0.071 


273.76 


10 


AR99.882ZrO.118 


259.92 


11 


Ae99.923CG0.O77 


285.01 


12 


Afl99.731Ca0.269 


285.06 


13 


As99.893Ru0.107 


273.71 


14 


Aff99.998Ni0.002 


29L86 


15 


Afl99.816Ni0.184 


249.02 


16 


Ar99.999W0.0O1 


296.84 


17 


Afl99.941WO.059 


290.59 


18 


AR99.167RuO.011ZnO.823 


287.13 


19 


AR92.O0OCeO.O08Zn7.992 


96.74 


20 


Ac97.8O7Zi0.O12Me2.181 


208.47 


21 


AK81.049Ca0.028Mirl8329 


72.48 


22 


Ae9a518CcO.274AiiO.208 


229.44 


23 


Ae97.196Cr0.002Au2.802 


203.74 


24 


Ae99.41 oLau«078Pa0.507 


262.99 


OR 
AO 


AR94.9a4I*aU.UU LrQO.Uoo 


iDb.Jb 


ZD 






27 


Ae94,916Ni0.018Pd5.066 


148.86 


28 


Afl97.239SiO.122ZnL638PdL001 


183.63 


29 


AR95.082BaO.076Mfl4.310AuO.6d2 


165.14 


30 


Ae96.849Eu0.001Fd2.04SAul. 105 


192.70 


31 


AR94.993W0.069Zn3.303Aul.645 


139.81 


32 


Ae91.626Ni0J77Mfl4.284Pd3.914 


107.83 


83* 


Ag 


297.55 


34* 


Ae99.38CrO.62 


169.10 


35 ♦ 


Ae99.922La0.078 


285.72 


36* 


Ag74.778Ca0.217MB25.01 


58.14 


37* 


Ae92.832UO.078Pd7.090 


129.21 



0023' 
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[0024]Change of the crystal grain diameter before and after performing heat treatment of 
48 hours at 150 ** in a high vacuum was investigated as an index showing the difficulty 
of happening of big-and-rough-izing of a crystal grain. The result evaluated by surface 
roughness (center-line-surface-roughness Ra) which measured the calculated value 
calculated from the X diffraction full width at half maximum with the foUowdng table 4 
and an atomic force microscope as a crystal grain diameter before and behind heat 
treatment was shown in the following table 5. It is thought that a crystal grain diameter is 
large, so that surface roughness is large in the case of Table S. 
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Aff99.999ZrO.001 
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170 
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Ai;99.999C60.001 


174 


171 


3 


As99.997CaO.003 


176 


170 
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Aic99.999RuO.001 


175 
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Ae99.999Sr0.001 


176 
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Ae99.999BaO.001 


175 


170 
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Ae99.979Cr0.021 
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Ae99.992La0.008 
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Aff99.997CaO.003 
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<10 
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AK99.979CfO.021 
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<10 
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<10 


<10 
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<10 


<10 


10 


Ae99.882Zr0.118 


<10 
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11 
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<10 
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<10 
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10 
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AB99.922La0.078 


10 


10 


36* 


Ag74.773Ca0.217MB25.01 


<10 


10 
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AB92.832La0.078Pd7.090 
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[0027]Even if reflectance and thermal conductivity are high and it moreover receives heat 
from the above resuh by using the silver alloy of this invention, it turns out that the 
reflection fllm of the outstanding characteristic in which big and rough-ization of a 
crystal grain does not take place easily can be obtained. 
[0028]Next, the disk characteristic at the time of using the reflection fllm of this 
invention for an optical disc was evaluated. That is, two kinds of substrates made from 
polycarbonate of tiie vnih 0.6 mm in thickness, 120 mm in diameter, the groove pitch of 
0.8 micrometer, and a channel depth of 35 nm substrate for DVD were used as the 
substrate 1 as 1 .2-mm [ in thickness ], 120-mm [ in diameter ], and slot (track) pitch 
1 .6micrometer, the substrate for CD with a channel depth of 50 nm, and the substrate 2. 
[0029]The evaluation disk for CD was obtained by forming the overcoat layer of 
ultraviolet curing resin in a thickness of 5 micrometers, after forming a lower protective 
film, record film, an upper protective film, a diffusion preventing film, and a reflection 
film one by one by sputtering on the above-mentioned substrate 1 . Similarly the 



evaluation disk for DVD on the above-mentioned substrate 2 A lower protective film, 
After forming record film, an upper protective film, a diffusion preventing film, a 
reflection film, and a 4-micrometer-thick overcoat layer one by one, it produced by 
pasting together a polycarbonate board 0.6 mm in thickness, and 120 mm in diameter 
with ultraviolet curing resin on it. The thickness of the following table 7 and each film 
was shown for the composition of each disk sample which produced the sputtering 
condition used for film formation with the material of each of above-mentioned films to 
the following table 6 in the following table 8. 
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Table 6] 
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[0033]As evaluation of each disk obtained as mentioned above, a career versus the noise 
ratio (CNR), the jitter, and the modulation factor were measured. In the case of the 
evaluation disk for CD, it measured by narrowing down and irradiating the spot diameter 
of 1 micrometer with a laser beam with a wavelength of 780 nm through the lens of 
NA0.55. Linear velocity was made into 2.0 and 3 [ 5.0 or 10.0 m/sec ] levels. In the case 
of the evaluation disk for DVD, it measured by narrowing down and irradiating the spot 
diameter of 0.5 micrometer with a laser beam with a wavelengtfi of 633 nm through tiie 
lens of NA0.6. Linear velocity was made into 2 [ 7.0 or 15.0 m/sec ] levels. 
[0034] When laser power (power for Pe:elimination, Pw: power for writing) was fixed to 
Pe/Pw=0.5 with each linear velocity in any case and it changed Pw with 8-16 mW, CNR 
is large and the jitter measured by choosing the conditions which become and become 
small. The laser power of reading used 0.9 mW. Although the record film after film 
production was amorphous, the examination is presented where the whole disk surface is 



crystallized by 10-mW DC light. 

[0035]After keeping it to the high-humidity/temperature tub of 80 **85%RH for 500 
hours in order to check the reliability of a disk, measurement of the disk characteristic 
was performed like the above. The disk characteristic of the back before high- 
humidity/temperatuie storage, i.e., CNR, the jitter, and the measurement result of the 
modulation factor were shown in the following table 9. 
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[0037] As for the reflection film using the silver alloy of this invention, it turns out that it 
not oiiy has a good initial characteristic, but CNR, a jitter, and a modulation factor hardly 
deteriorate also after high-humidity/temperature storage, but it can obtain a reliable disk 
so that clearly from Table 9. On the other hand, since an initial characteristic with a good 
disk of the samples 33-37 which are comparative examples is not acquired, or either 
CRN, a jitter and a modulation factor deteriorate greatly after keeping it with high- 
humidity/temperature, it turns out that sufficient reliability is not securable. 



[0038]The above result shows that especially the Ag alloy of this invention is suitable as 
a reflection film of an optical disc as an object for the optical discs of the next generation 
called for from now on. Although the reflection film was produced by sputtering process 
in the above-mentioned example, it can create also by various membrane formation art, 
such as various vacuum deposition methods, the ion plating method, various CVD 
methods, and the plating method. 
[0039] 

[Effect of the Invention]According to this invention, while it has high thermal 
conductivity, the reliability of high data can be secured and the silver alloy for reflection 
films suitable as an object for optical recording disks corresponding to high recording 
density can be provided. 



TECHNICAL FIELD 



[Field of the InventionjThis invention relates to the silver alloy used as a reflection film 
of various optical recording disks. 



PRIOR ART 



[Description of the Prior Art] As a medium which records computer information, video 
information, or music information, various optical recording disks (henceforth an optical 
disc), such as CD, CD-R, CD-RW, DVD, DVD-RW, DVD-RAM, MOD, and MD, are 
used. 

[0003]As for these optical discs, the thin film which uses as a substrate a transparent disk 
[ like polycarbonate ] made from a plastic whose all are although structures differ, 
respectively, and has various functions, such as a reflection film and a protective film, on 
it is formed in layers by the method. 

[0004]The reflection film of this optical disc has fiinctions, such as missing the heat 
resulting from a laser beam with the fimction to reflect the laser beam used for reading 
and writing of record. 

It is used for any optical disc of the method. 

As construction material of this reflection film, aluminum, Au, Ag, or these alloys are 
mainly used. 

[0005]These reflection films are formed of the usual sputtering process etc* using the 
target which consists of aluminum, Au, Ag, or these alloys. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, while it has high thermal 
conductivity, the reliability of high data can be secured and the silver alloy for reflection 
films suitable as an object for optical recording disks corresponding to high recording 
density can be provided. 



TECHNICAL PROBLEM 



[Problein(s) to be Solved by the Invention]In recent years, the storage density of an 
optical disc follows on improving, and the demand of a thermally conductive high 
reflection film is increasing. However, about the reflection film of aluminum, it is clear 
from the point that thermal conductivity is low that demand characteristics cannot be 
satisfied. Although the reflection film of Au has a possibility that the demand 
characteristics about high heat conductivity can be satisfied, since the price is 
dramatically high, it is difficult to use for a commercial optical disc. 
[0007]On the other hand, about the reflection film of Ag, although thermal conductivity 
is satisfied, it has the problem of degradation of the characteristic by rewriting of data, 
the storage under a high-humidity/temperature environment, etc. being large, and being 
hard to secure the reliability of data. For this reason, the reflection film with which it is 
thoroughly satisfied of thermally conductive demand characteristics simultaneously is not 
obtained, securing the reliability of data. 

[0008]Securing the reliability of high data in view of this conventional situation, this 
invention has high thermal conductivity simultaneously, and an object of this invention is 
to provide the silver alloy for reflection films suitable as an object for optical discs 
corresponding to high recording density. 

MEANS 



[Means for Solving the Problem]In order to attain the above-mentioned purpose, a silver 
alloy for reflection films of an optical recording disk which this invention provides, Ag is 
used as the main ingredients and the remainder consists of inevitable impurities, 
including Cr, Zr, La, Ce, Eu, Ca, Sr, Ba, Ru, nickel, and at least one sort of alloying 
elements chosen fi'om a group which consists of W 0,001 to 0.1% of the weight. 
[0010]In addition to said alloying element, in a silver alloy for optical recording disk 
reflection films of above-mentioned this invention, at least one sort of 2nd alloying 
elements chosen firom a group which consists of Zn, Mg, Au, and Pd can be included 0.1 
to 5% of the weight. 
[0011] 

[Embodiment of the Invention] As a result of examining various causes that the reflection 
film of the optical disc which consists of conventional pure Ag is inferior in the reliability 
of data, this invention persons checked that big-and-rough-izing of a crystal grain or 
membranous corrosion had the main causes, and found out that the alloying by addition 
of various elements was effective as the measure. 

[0012]That is, in the silver alloy for reflection films of the optical disc of this invention, 
Cr, Zr, La, Ce, Eu, Ca, Sr, Ba, Ru, nickel, and at least one sort of alloying elements 
chosen fi-om W are included 0.001 to 0.1% of the weight to Ag which is the main 
ingredients. By raising the heat resistance of a silver alloy, these alloying elements serve 
to suppress big and rough-ization of the crystal grain in a reflection film, and can obtmn 
high reflectance now stably by the minuteness making of a crystal grain simultaneously. 
By including these alloying elements, minuteness making also of the crystal grain 
diameter of a target is carried out, and the effect that a sputtering rate is equalized is also 



acquired. 

[0013]It is because the corrosion resistance of an alloy will fall and the characteristic 
degradation of the disk by rewriting etc. will occur, if having made the addition of these 
elements into 0.001 to 0 J % of the weight in total has too low concentration at less than 
0.001 % of the weight, and sufficient addition effect is not acquired but it exceeds 0.1 % 
of the weight conversely. Also when these alloying elements are added combining two or 
more sorts, it is possible to attain the desired characteristic, but the addition effect that the 
direction which generally crawls and adds a gap or one sort independently is obtained 
becomes large. 

[0014]In addition to the 1st above-mentioned alloying element, at least one sort of 2nd 
alloying elements chosen from the group which consists of Zn, Mg, Au, and Pd can be 
included 0.1 to 5% of the weight as the 2nd gestalt in the silver alloy for reflection films 
of the optical disc of this invention. In the case of an optical disc provided with the 
protective film which has the effect of raising corrosion resistance and contmns especially 
ZnS, these 2nd alloying elements are effective. 

[OOlSJIt is because having made the addition of these 2nd alloying elements into 0.1 to S 
% of tfie weight has too low concentration at less than 0. 1 % of the weight, and its effect 
of corrosion-resistant improvement is not enough, and the thermal conductivity of an 
alloy falls and it becomes impossible to correspond to high recording density-ization of 
an optical disc, when it exceeds 5 % of the weight conversely. 
[00161This invention can specify the presentation of the Ag alloy which constitutes a 
reflection film, and can be similarly specified about the presentation of the sputtering 
target used for formation of a reflection film. 

[0017]The reflection film of the reflector whose high reflectance is [ that the corrosion 
resistance else / for optical discs / is required ] required for the reflection film of this 
invention, The use of the reflection film for lights, the reflection film for signs, the 
reflection film for reflectors, etc.. Or heat dissipation nature is also applicable also to a 
use like reflection films, such as a liquid crystal display (LCD) which becomes important, 
a plasma display (PDP), and an electro MINESSENSU (EL) display, and also the use of 
various wiring materials with required electrical resistivity being small, etc. 

EXAMPLE 



[Example]Ag, Cr, Zr which have 99.9 to 99.999% of purity as a raw material, The target 
of each sample was produced using the lump or powder of La, Ce, Eu, Ca, Sr, Ba, Ru, 
nickel, W, Zn, Mg, Au, and Pd with powder-metallurgy processing using the dissolution 
casting process or hotpress using a vacuum melting furnace. The presentation of the 
target in each obtained sample is shown in the following table 1 . 
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[0020]The 3000-A-thick thin film for characterization was formed on the glass substrate 
with magnetron sputtering method using each of these targets. It checked by the chemical 
analysis that the presentation of the formed thin film was almost equivalent to the used 
target presentation. 

[0021]Reflectance, thermal conductivity, and crystal grain stability were evaluated using 
the obtained thin film. That is, about thermal conductivity, since it was difficult to 
measure the thermal conductivity of a thin film directly, it asked by calculating using a 
Widemann-Franz rule from the electrical resistance measured by the direct-current 4 
terminal method, and the result was shown in the following table 2. With the 
spectrophotometer, measurement of reflectance was performed at the wavelength 400 and 
650 or 780 nm, and showed the result in Table 3, 
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205.62 


27 


AR94.916NiO.018Pd5.066 


148.86 


28 


As97.239SrO.122Znl.6^Pdl.001 


183.63 


29 


As95.082Ba0.076MK4.310Au0.632 


165.14 


30 


Ae96.849EuO.001 Pd2.045Au 1 . 1 05 


192.70 


31 


Ae94.993W0.059Zn3.303Au 1.646 


139.81 


32 


As9L625NiO.177Me4.284Pd3.914 


107.83 


33 ♦ 


Ag 


297.55 


34=^ 


Ae99.38CrO.62 


169.10 


354^ 


As99.922U0.078 


285.72 


364^ 


Ac74.778Ca0.217Mg25.01 


58.14 


37* 


Afi92.832U0.078Pd7.090 


129.21 
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Table 


31 


















780riiin) 


850(mn) 


400(0111) 


1 


AbQB 999ZrO 001 


97.9 


97.7 


94.2 


2 




97.9 


97.7 


94.2 


o 
o 




97.9 


97.7 


942 


A 

H 




97.9 


97.7 


94.2 


K 
O 




97.9 


97.7 


94.2 


o 


AoQQ QQQnnO 001 


98.0 


97.9 


94.8 


7 


Atf<hQ O7Qrr0 021 


97.5 


97.8 


94.5 


Q 
O 


Aff<IQ <IQ2r,nO 00ft 


98.0 


97.9 


94.8 






98.0 


97.9 


94.8 


1l> 


AfffiO 8ft2Zra lift 


97.4 


97.2 


34.6 


11 


Affdd 923CoO 077 


98.0 


97.0 


94.8 


12 


AoQd 7^lPftO-2fi9 


97.3 


97.0 


94.0 


JQ 


Ai?99 89.1 RuO 107 


97.4 


97.1 


94.0 


14 


AedO fidftMiO 002 


9B.0 


97.9 


94.8 


lu 


rlK^v.OXO Iv. JO'S 


97.9 


97.7 


94.3 




AogQ 99gwo 001 


98.0 


97.9 


94.8 


17 


Aff99 941W0 059 


98.0 


97.9 


94.8 


Ifl 


Ac99 IGTRuO OllZnO 823 


97.3 


97.0 


93.9 


10 


AsO2.O0OCcO.006Zn7.902 


90.2 


B9Jd 


85.B 


20 


Ai£97.807&a012Mc2.181 


92.1 


91.7 


88.8 


21 


AiE81.049Ca0.023M8lBS29 


80.9 


79 J) 


65.3 


22 


Ae99.618Cr0.274Au0.208 


97.4 


97.2 


94.4 


23 


Ae97.196CrO.002Au2.802 


91.9 


90.1 


88.2 


24 


AR99.415La0.078PdO.&O7 


97.4 


97.2 


94.3 


25 


Ae94.934La0.001Pd&J)66 


90.3 


89.9 


86.0 


26 


As97.192WO.00OAu2.8O2 






Oft <l 


27 


Aa94.9l6NiO.018Pd5.066 


90.8 


89.9 


86.2 


28 


AB97.2a9Si0.122Zn!.6H8Pdl.001 


91.6 


90.1 


88.5 


29 


Ae95.0ffiBaD.076Me4.310Au0^32 


90.7 


89.9 


66.1 


80 


A896^9Bu0.001Pd2.045Aul.l05 


91.3 


89.8 


88.3 


31 


Ais94.993W0.059Zn3.303Au 1.645 


90.2 


89.8 


85.7 


32 


Afif91.625Ni0.177Mff4.284Pd3.914 


90.2 


89.7 


85.7 


dd^ 


Aff 


98.0 


97.9 


94.8 


344i 


Ag99.38CfO.62 


97.5 


97.2 


94.1 


35 4> 


Ag99.922La0.078 


98.0 


97.9 


94.8 


36 ♦ 


Ag74.773Ca0.217Mg25.01 


74.9 


71.3 


63.4 


37* 


A892.882LaO.078Pd7.090 


91.2 


8di> 


87.8 



[0024]Change of the crystal grain diameter before and after performing heat treatment of 
48 hours at 150 ** in a high vacuum was investigated as an index showing the difficulty 
of happening of big-and-rough-izing of a crystal grain. The result evaluated by surface 
roughness (center-line-surface-roughness Ra) which measured the calculated value 
calculated from the X diffraction full width at half maximum with the following table 4 
and an atomic force microscope as a crystal grain diameter before and behind heat 
treatment was shown in the following table 5. It is thought that a crystal grain diameter is 
large, so that surface roughness is large in the case of Table 5. 



0025] 
Table 4] 



WW 


111 Mr 


mm Li 


IIDIAI 






1 


AB09.999ZrO.001 


175 


170 


2 


Aft99.999GeO.001 


174 


171 


8 


AB99.997CaO.008 


176 


170 


4 


Ab99.999RuO.001 


175 


170 


5 


AB99.999SrO.001 


175 


171 


6 


AB99.999BaO.001 


176 


170 


7 


AB99.979Cr0.021 


176 


173 


8 


Ab99.992Lb0.008 


176 


170 


9 


Ab99.929Bu0.071 


175 


170 


10 


AB99.882Zr0.118 


173 


170 


11 


Ab99.923CoO.077 


174 


170 


12 


AB99.731Ca0.269 


175 


170 


13 


Ab99.893Ru0.1O7 


176 


170 


14 


Ab99.998NiO.002 


176 


171 


15 


Ab99.816Ni0.184 


176 


170 


16 


Ab99.999W0.001 


174 


170 


17 


Ab99.941W0.059 


175 


170 


18 


Ae99.167Ru0.01 lZnO.828 


165 


151 


19 


A _Atf% A ^\ A,AA^V #V AAA 

AB92.000Ce0.008Zn7.992 


156 


155 


20 


AB97.807Zr0.012MB2.181 


170 


170 


21 


A A • A J A A AAA % # 4 A A A A 

AB81.049CaO.023MBl8.929 


170 


170 


22 


AB99.518Cr0.274Au0.208 


160 


160 


23 


AB97.196Cr0.002Au2.802 


160 


160 


24 


AB99.415LaO.078PdO.D07 


165 


166 


OK 


/tSll4 .19o4ija U.UU I Jr uO. I/Do 


1 AR 


1 Aft 


*o 








27 


Ag94.916Ni0.018Pd5.066 


165 


165 


28 . 


AB97.239SrO.122Ziil.638Pdl.001 


150 


150 


29 


AB95.O82Ba0.O76MB4.310Au0.582 


160 


160 


80 


AB96.849EuO.001Pd2.046Aul.105 


145 


145 


81 


AB94.99 8W0.059Zn3.d03Au 1 .645 


145 


145 


32 


AB91.626NiO. 177MB4.284Pd3.914 


145 


145 


33* 


Ag 


165 


175 


34* 


AB99.36CrO.62 


176 


198 


35 ♦ 


AB99.922La0.078 


176 


180 


36 "t" 


Ag74.77dCa0.217MB26.01 


166 


166 


87 ♦ 


Ag92.832LaO.078Pd7.090 


165 


165 
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Tables] 







IttBfflgRa(A) 1 




1 


Aft99.999Zirtl.lMll 


<10 


<10 


Z 


Afi99^99UBU.0ul 


<10 


<10 


A 

o 




<10 


<10 


4 


Air'9.sl99KUtl.0DI 


<10 


<10 


e 
& 


Ae99.999DrU.UUl 


<10 


<10 


D 


A8U9.999l3aU.UUl 


<10 


<10 


7 


AR99.9790nl.U£ 1 


<10 


<10 


Q 
If 


AoM QQ9T aA AAfl 


<10 


<10 


A 
9 


AfcU7*ilZSIo1tU*UY 1 


<10 


<10 




AfiU9.o02SZrU.llli 


<10 


<10 


11 


AfiUU.U^CeU.Uf r 


<10 


<10 




AkU 9. f O 1 lyuUuSoU 


<10 


<10 


lo 


AKU0.oUi}lvUU, lU r 


<10 


<10 


tA 
14 


A»QQ OQIlMtA fUlO 
AKSf.7.if90niU.UUZ 


<10 


<10 


10 


AfiU9^lDMlU.lo4 


<10 


<10 


lb 


Afi99.999WU.UUl 


<10 


<10 


17 


A mQQ Oil 1 tJV A AKO 

Afi99.94 1 WO.Oo9 


<10 


<10 


lo 


Atf»CM KSTD.iA A1 1 7««A flOO 
AfitTU. iO r IvUU.Ul 1 aIIU. OZo 


<10 


<10 




A«09 0£tfinAfi A^lft7n'7 000 


<10 


<10 


on 


A<tQ7 flfl77v<n ni 91lf 1*9 Ifil 
f .ov lZt^u.l/l^JVl^^s.llll 


<10 


<10 


91 


Afffll A^QlTfln n941Ucr1A 090 


<10 


<10 






<10 


^1 A 


9<l 




<1U 




24 


Asfid 415LaO 078PdO 507 






25 


Afi94.934La0.001Pd5.066 


<10 


<10 


26 


Afi97. 192W0.006Au2.802 


<10 


<10 


27 


Afi94^16Ni0.018Pd5.066 


<I0 


<10 


28 


Afi97.2a9Sr0.122Znl.638Pdl.001 


<10 


<10 


29 


Afi95.082Ba0.076Mff4.310AiiO£a2 


<10 


<10 


30 


Ae96.849Eu0.001Pd2.045Aul.105 


<10 


<10 


31 


A894.993W0.059Zn3.303Aul.645 


<10 


. <10 


32 


Afi9l.625Ni0.177MK4.2B4Pd3.9 14 


<10 


<10 


33^ 


Ag 


<10 


23 


344t 


Afi99.38Gr0.62 


10 


11 


35« 


A699.922La0.078 


10 


10 


36 4" 


Ag74,773Ca0.217MB25,01 


<I0 


10 


87* 


Ae92.832LaO.078Pd7.090 


<10 


10 



[0027]Even if reflectance and thermal conductivity are high and it moreover receives heat 
from the above result by using the silver alloy of this invention, it tums out that the 
reflection fllm of the outstanding characteristic in which big and rough-ization of a 
crystal grain does not take place easily can be obtained. 
[0028]Next, the disk characteristic at the time of using the reflection fllm of this 
invention for an optical disc was evaluated. That is, two kinds of substrates made from 
polycarbonate of the with 0.6 mm in thickness, 120 mm in diameter, the groove pitch of 
0.8 micrometer, and a channel depth of 35 nm substrate for DVD were used as the 
substrate 1 as 1.2-mm [ in thickness ], 120-mm [ in diameter ), and slot (track) pitch 
1.6micrometer, the substrate for CD with a channel depth of SO nm, and the substrate 2. 
[0029]The evaluation disk for CD was obtained by forming the overcoat layer of 
ultraviolet curing resin in a thickness of 5 micrometers, after forming a lower protective 
film, record fllm, an upper protective fllm, a diflftision preventing fllm, and a reflection 
film one by one by sputtering on the above-mentioned substrate !• Similarly the 



evaluation disk for DVD on the above-mentioned substrate 2 A lower protective film, 
After forming record film, an upper protective film, a diffusion preventing film, a 
reflection film, and a 4-micrometer-thick overcoat layer one by one, it produced by 
pasting together a polycarbonate board 0.6 mm in thickness, and 120 mm in diameter 
with ultraviolet curing resin on it. The thickness of the following table 7 and each film 
was shown for the composition of each disk sample which produced the sputtering 
condition used for film formation with the material of each of above-mentioned films to 
the following table 6 in the following table 8. 



[0030] 
Table 6] 


R 




(kW) 


(mlbrr) 








RF4.0 


6 




Wi 


SiNx 


DC2.0 


3 




» 


Tb,0. 


RF4.0 


6 






ZrO, 


RF4.0 


6 




Jb 


AIN 


RF4.0 


6 




K 


SiC 


RF4.0 


6 






AglnSbTs ^ 


DC0.5 


3 








DCl.O 


3 
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[Tabl 


e71 












1 




(ZiiS)80CSiO2>20 


AIM 


1 


2 




(ZnS)6a(Si02)20 


AIM 


1 


3 




(ZiiS)80(SiOd)20 


AIM 


A 

z 


4 




(Zii$)60<;SjO2)20 


ATM 


I 


6 




(ZiiS)80<giO2)20 


AIM 


n 
& 


e 




(ZiiS)80<SiO2)20 


AIM 


1 
L 


7 


n|(0v. V f «7 VFl/* V A J. 


(ZiiS)80CSiOs)20 


A1M 




8 




(ZiiS)80(SiO2)2O 


A1M 


9 


9 






AIM 


f> 
« 


10 






OlVr 


1 
1 


11 


A£!99 923C^D 077 






1 


12 




<ZnS)80(SiO9)20 




1 


13 


Ac9g 89SRkiO 107 


(Z]iS)80(SiO2)20 




9 


14 


As99.098Ni0002 


CZnS)60(StO2)20 


SiC 


2 


IG 


Ae99 816NiO 184 


(ZnS)8C(StO2)20 


SiC 


1 


16 


Ae99.999W0 001 


(ZaS)80(StOz>20 


SiC 


1 


17 




(2;aS)8aGScO2>20 




I 
I 


18 


Aff99 IfiTRnO^llZnO 82.^ 


(ZDS)80@iO2>20 




9 


10 


A£92.000CeO 008&7 D92 


(ZsS)80(SiO2)20 




9 

** 


20 


Ai!97807Zf00l2Mss2 181 


(^iS)80CSiO:,>20 




9 

A 


21 


AfiSl 04dCaO 023Mffl8 920 


<ZaS)80C5iOi)20 




2 


22 


Aff99.fil8CiO 274AiiO 208 


<&ig)806;iOfl)20 


AIN 


I 


23 


Aie97 ISGCiO 0a2Au2.802 


(Zii980(SiO2)20 


SiNx 




24 


As99 415LaD D78PdD 607 


(ZiiS)80(SiO9)20 




2 


25 


Ag94.934LaO.001Pd5.086 


<ZnS)80(SiO2)2O 




2 


26 


A|^7. 192WO.006Au2.802 


(ZnS)80(SiO2)20 




2 


27 


AK94ill6N<0.018P(^5.066 


(ZnS)80(SlO3)20 




2 


28 


AB97.239Sr0. 122ZnL63BPdl.001 


(ZnS)80(8iO2)20 




1 


29 


Ag95.O82BaO.O76Mg4,31OAu0,532 


CZ]i8)80(SiO2)20 




2 


30 


AgB6.840£D0.001Pd2ai5Au 1. 105 


(ZnS)80<SiO2)2D 




1 


31 


Ag94.993W0.059Zn3.303Aul,84$ 


(ZnS)80(SlO»)20 




2 


32 


A89l.^Ni0.177Mg4341'd3^14 


(?nS)80(SiO2)20 




2 


33* 




(2nS)80(SiO2)20 


SiNx 


1 


34* 


Ag99.38Cr0.82 


(ZnS)80(SiOa)20 




2 


35 ♦ 


Ag99.922La0.078 


<ZnS)80(SiO3]20 


SiC 


2 


36« 


Ag74.77dCft0.217M825.01 


(ZiiS)80(SiO,)20 




1 


87* 


AB92.832La0.O78Pd7.O0O 


(ZnS)80(SiOz)20 




2 
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Table 81 



















(nm) 


(nm) 


(nm) 


(nm) 


1 


86 


17.5 


35 


5 


iOO 


2 


At* 

85 


17.5 


34 


5 


100 


3 


80 


17.0 


25 


5 


160 


4 


85 


17.5 


36 


5 


120 


6 


80 


17.0 


26 


5 


160 


6 


87 


17.5 


34 


6 


120 


7 


79 


17.0 


25 


5 


160 


8 


80 


17.0 


26 


5 


160 


9 


81 


17.0 


25 


5 


160 


xu 


Oil 


11 R 
i /.O 


oD 


0 


inn 


11 


oc 

OQ 


17.0 


o4 


D 


1 on 

1250 






17 fi 
1 t.O 


Ov 


D 


inn 




fin 


17 fl 


At/ 


R 

V 


xov 






i7n 




R 
If 


Kid 






175 


36 


R 




16 


85 


17.6 


84 


5 


100 


17 


85 


17.6 


34 


5 


100 


IB 


80 


17.0 


26 


5 


170 


19 


80 


17.0 


26 


— 


170 


20 


80 


17.0 


26 


5 


170 


21 


80 


17.0 


26 


— 


160 


22 


85 


17.6 


36 


6 


100 


23 


85 


17.6 


34 


5 


120 


24 


85 


17.6 


34 


6 


110 


26 


80 


17.0 


26 


— 


160 


26 


80 


iija 


26 


— 


160 


27 


80 


17.0 


26 


— 


160 


28 


85 


17.6 


34 




100 


29 


80 


17.0 


25 




160 


30 


85 


17.5 


34 




100 


31 


80 


17.0 


25 




160 


32 


80 


17.0 


25 




160 


33* 


85 


17.6 


34 


5 


110 


34* 


79 


17.0 


27 


6 


170 


35* 


80 


17.0 


26 


6 


160 


36* 


85 


17.5 


35 




100 


37* 


80 


17.0 


25 




160 



[0033] As evaluation of each disk obtained as mentioned above, a career versus the noise 
ratio (CNR), the jitter, and the modulation factor were measured. In the case of the 
evaluation disk for CD, it measured by narrowing down and irradiating the spot diameter 
of 1 micrometer with a laser beam with a wavelength of 780 nm through the lens of 
NA0.55. Linear velocity was made into 2.0 and 3 [ 5.0 or 10.0 m/sec ] levels. In the case 
of the evaluation disk for DVD, it measured by narrowing down and irradiating the spot 
diameter of 0.5 micrometer with a laser beam with a wavelength of 633 nm through the 
lens of NA0.6. Linear velocity was made into 2 [ 7.0 or 15.0 m/sec ] levels. 
[0034] When laser power (power for Peielimination, Pw: power for writing) was fixed to 
Pe/Pw=0.5 mth each linear velocity in any case and it changed Pw with 8-16 mW, CNR 
is large and the jitter measured by choosing the conditions which become and become 
small The laser power of reading used 0.9 mW. Although the record film after film 
production was amorphous, the examination is presented where the whole disk surface is 



crystallized by 10-mW DC light. 

[0035] After keeping it to the high-humidity/temperature tub of 80 **85%RH for 500 
hours in order to check the reliability of a disk, measurement of the disk characteristic 
was performed like the above. The disk characteristic of the back before high- 
humidity/temperature storage, i.e., CNR, the jitter, and the measurement result of the 
modulation factor were shown in the following table 9. 
[0036] 
[Table 9] 









aritS2p 




CNR( 


:dB) 








M 








M 




1 


0 DOlZr 




66.1 


54.8 


D. f 




73.2 


70.3 


2 


n nni Oa 








it Q 


St Q 






3 








Aft *7 


9.2 


10.4 


Aft 7 


D4.U 


4 


O.OOlRtt 


— 


64.8 


Oa.o 


6.6 


8.4 


69.2 


69.0 


c 
D 


O.OOlSr 




49*5 


48.0 


9.3 


10.5 


62.7 


61.9 


D 


O.OOlBa 


— 


54.8 


64.0 


7.1 


a.o 


71.3 


70.1 


7 


O.OlCr 


— 


49.5 


48.3 


9.5 


10.6 


63.8 


61.8 


B 


O.OlLa 


— 


49.2 


48.1 


10.3 


11.2 


64.8 


62.0 


9 


OaEu 


— 


48.6 


47.9 


10.2 


11.3 


62.6 


61.9 


10 


O.lZr 


— 


56.2 


54.9 


7.7 


8.9 


68.2 


66.3 


11 


0,lCo 




54,6 


53.8 


7.5 


8.8 


70.2 


68.5 


12 


O.lCa 




53.D 


52.6 


7.4 


6.5 


68.6 


67.2 


13 


O.lRu 


_ 


49.1 


47.5 


9.9 


10.7 


61.7 


61.6 


14 


0.001Ni 




49.5 


48.2 


10.4 


11.3 


68.9 


61.3 


16 


O.lNi 




49.9 


49.4 


7.8 


8.7 


69.4 


97,6 


16 


O.OOlW 




55.9 


54.9 


6.9 


8.1 


72.7 


70.0 


17 


O.IW 




56.8 


54.7 


6.9 


8.4 


70.1 


69.4 


18 


O.OlRu 


0.6Zn 


49.4 


49.5 


9.2 


10.4 


66.7 


64.9 


19 


0.0lCe 


5Zn 


49.6 


49.3 


9.4 


10.4 


67.6 


68.2 


20 


0.01Zr 


0.5MK 


49.7 


49.5 


9.8 


10.8 


68.2 


68.7 


21 


O.OlCa 




48.6 


48.3 


10.6 


11.4 


64.6 


66.3 


22 


O.lCr 


0.5Au 


65.1 


53.9 


6.9 


8.1 


74.4 


74.3 


23 


O.OOlCr 


5Au 


54.9 


54.8 


6.9 


8.4 


69.8 


69.4 


24 


O.lLa 


0.5Pd 


56.2 


56.8 


7.3 


8.5 


77.6 


77.5 


25 


O.OOlLa 


6Pd 


49.9 


59.7 


10.8 


11.2 


65.8 


66.2 


26 


O.OIW 


6Au 


50.1 


49.9 


10.3 


11.2 


66.5 


66.9 


27 


O.OlNi 


6Pd 


50.0 


49.6 


9.2 


10.4 


73.7 


76.9 


28 


0.lSr 


iZnlPd 


54.4 


53.7 


6.9 


8.4 


76.9 


75.5 


29 


O.lBr 


iMslAu 


48.8 


47.9 


9.9 


10.3 


64.7 


62.4 


80 


O.OOlEu 


2Pd2An 


56.1 


55.6 


7.8 


8.7' 


76,4 


75.9 


31 


0.1W 


3Au2Zn 


48.2 


47.1 


9.7 


10.4 


62.4 


60.9 


32 


O.lNi 


lMff4Pd 


49.2 


47.3 


9.3 


10.5 


63.2 


61.9 


33 ♦ 






50.3 
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[0037]As for the reflection film using the silver alloy of this invention, it turns out that it 
not only has a good initial characteristic, but CNR, a jitter, and a modulation factor hardly 
deteriorate also after high-humidity/temperature storage, but it can obtain a reliable disk 
so that clearly from Table 9. On the other hand, since an initial characteristic v^th a good 
disk of the samples 33-37 which are comparative examples is not acquired, or either 
CRN, a jitter and a modulation factor deteriorate greatly after keeping it with high- 
humidity/temperature, it turns out that sufficient reliability is not securable. 



[0038]The above result shows that especially the Ag alloy of this invention is suitable as 
a reflection fihn of an optical disc as an object for the optical discs of the next generation 
called for from now on. Although the reflection film was produced by sputtering process 
in the above-mentioned example, it can create also by various membrane formation art, 
such as various vacuum deposition methods, the ion plating method, various CVD 
methods, and the plating method. 

[Translation done.] 
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